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FETO-MATERNAL CALENDAR CALCULATOR

SHRAGA ROTTEM

This application claims the benefit of prior filed U.S. provisional application Serial

No. 60/012,956, filed on March 6, 1996.

A portion of the disclosure of this patent document contains material which is subject

to copyright protection. The copyright owner has no objection to the facsimile reproduction

by anyone of the patent disclosure, as it appears in the files or records of the U.S. Patent and

Trademark Office, or the patent offices of any country, but otherwise reserves all copyright

rights whatsoever.

Background of the Invention

This invention relates to a feto-maternal calendar calculator for calculating times for

detection of fetal organs and fetal anomalies, as well as other prenatal tests and conditions,

utilizing ultrasonogram or other diagnostic aids.

In accordance with the invention, the feto-maternal calendar calculator incorporates

one or more charts with time-oriented tests, conditions, and development data, starting with

0 (zero) weeks and 0 (zero) days from the last menstrual period and ending with 40 (forty)

weeks and 0 (zero) days menstrual age, and a calendar encompassing forty (40) weeks and

0 (zero) days of menstrual age.

The feto-maternal calendar calculator is preferably relatively portable.

The feto-maternal calendar calculator is preferably used to determine the length of the

gestation in weeks and days from the last menstrual period, and to aid in the scheduling and

interpretation of feto-maternal tests accordingly.

The calendar calculator may include times for detecting the appearance of fetal organs

and structures, fetal anomalies, normal and abnormal levels of substances in the amniotic

fluid, umbilical cord, and uterus, normal and abnormal levels of substances in maternal urine

and serum, genetic abnormalities in the fetus, and tests on any other feto-maternal

compartments, related or not related to paternal genetic information.

The calendar calculator can present an assembly of charts according to any fetal
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menstrual age.

The invention is especially suitable for the following:

1 . Guiding the user when to look for the ultrasonographic detection of one or

more fetal organs and the development of such organs.

2. Guiding the user when to look for the ultrasonographic detection of one or

more fetal anomalies.

3. Guiding the user as to the significance of the ultrasonogram and other tests,

in the amniotic fluid, umbilical cord, uterus, maternal serum, urine and other

feto-maternal compartments, all in relation to the menstrual age.

4. Guiding the user when to schedule feto-maternal tests.

Summary of the Invention

A feto-maternal calendar calculator is provided, whereby the gestational age of a fetus

is calculated from the calendar date of the mother's last menstrual cycle. Using the

calculated gestational age, the user of the calendar calculator may determine appropriate

growth of fetal organs, determine the earliest time for detection of fetal anomalies, establish

periods of risk to the fetus from drugs used by the mother, determine the appropriate times

for testing for fetal anomalies, genetic abnormalities, or other fetal biochemical milestones.

The calendar calculator of the present invention is designed for ease of use and for providing

information previously unavailable to, or not conveniently accessible by, obstetricians and

diagnostic technicians.

While the ultrasonogram is presently used as a primary diagnostic tool for prenatal

testing, the calendar calculator may be used for other diagnostic tools, such as amniocentesis,

chorionic villi sampling, and blood tests.

The feto-maternal calendar calculator is for multipurpose use throughout pregnancy.

Brief Drawing Description

Figure 1 is a top plan view of the feto-maternal calendar calculator of the present

invention.

Figure 2 is a bottom plan view of the feto-maternal calendar calculator of Figure 1

.

Figure 3 is an enlarged view of the fetal organ chart 32 of Figure 1.

Figure 4 is an enlarged view of the fetal anomaly chart 65 of Figure 2.
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Figure 5 is a top view of the fetal organ chart 132 shown in a circular chart format.

Figure 6 is a top view of the fetal anomaly chart 165 shown in a circular chart

format.

Detailed Description

One embodiment of the feto-maternal calendar calculator 10 comprises a flat

rectangular card 14 having flat top and bottom surfaces 17, 20. The card 14 is formed of

a suitable material on which printing or labels may be applied on top and bottom surfaces

17, 20 thereof.

The calendar calculator 10 also includes a gestation calculator 23. Gestational

calendars, such as gestational calendar 23 are known in the art. Gestational calculator 23

includes a gestation period disk 26 rotatably connected at the center thereof to the top surface

of card 14 by a hub 29. The disk 26 thereby overlays a portion of top surface 17, where top

surface 17 allows space for a fetal organ chart 32, described hereinbelow. Disk 26 has an

upper surface 35 on which are printed equally-spaced radial indicia 38 adjacent to the outer

edge 41 of disk 26. Each indicia 38 represents a gestation period of one week. One of the

indicia 38a is labelled "FIRST DAY OF LAST PERIOD", the 28th indicia from indicia 38a

is labelled "VIABILITY" and the 40th indicia from indicia 38a is labelled "TERM". These

labels each represent events which normally occur at the weeks of a pregnancy represented

by the corresponding indicia.

Gestation calculator 23 further includes an annular calendar 44 printed on top surface

17 adjacent to and concentric with gestational period disk 26. It is also possible for annular

calendar 44 to be printed on an outer disk (not shown) which is in turn fixed to top surface

17. In such an alternative arrangement, gestational period disk 26 would be concentric with

the outer disk and rotatably connected at its center to the center of the outer disk. The

gestational period disk 26 may also be rotatably connected to card 14 in a manner similar to

that shown in Figure 1.

The annular calendar 44 is defined by an inner edge 47 concentric with outer edge

41 and adjacent thereto. The annular calendar 44 further includes equally spaced radial

indicia 50 printed on top surface 17 adjacent to inner edge 47 where each indicia 50

represents a day of a calendar year as shown in Figure 1

.

The gestation calculator 23 may be used to calculate, for a given calendar date, how
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many weeks of the pregnancy have transpired by rotating gestation period disk 26 so that the

indicia 38a labelled "FIRST DAY OF LAST PERIOD" points to the indicia 50 contained in

annular calendar 44 representing the actual date of the first day the women's last period.

After disk 26 is so positioned, the indicia 50 within annular calendar 44 representing the

5 current date is identified. Indicia 50 within annular calendar 44 representing the current date

will have pointing thereto an indicia 38 on disk 26 representing the number of weeks elapsed

since the pregnancy began.

In one embodiment, fetal organ chart 32 is printed on top surface 17, preferably

adjacent to gestation calculator 23, as shown in Figure 1. The fetal organ chart 32 may

10 - alternatively be printed on a label which is affixed to top surface 17. If the size of fetal

organ chart 32 requires a substantial area of top surface 17, card 14 may be scored, grooved

or otherwise dented to define creases about which card 14 may be folded when not in use to
if"J;

J3 make the calendar calculator 10 more compact. Card 14 may have more than one such

^ crease so that folding and unfolding the card resembles an accordion.

N 15 Fetal organ chart 32 includes an ordinate 53 along which are printed numerals 56

y increasing in magnitude in the upward direction as viewed in Figure 1 . Each numeral 56

represents the week into the pregnancy of a woman such that the greater the distance of a

O point on ordinate 53 from the bottom thereof, as viewed in Figure 1 , the longer the duration

U of the pregnancy. Fetal organ chart 32 also has a series of columns 59 each containing a

Of 20 system grouping its related organs 62 of a fetus. The names of the organs 62 are printed at

jU the elevation of ordinate 53, as viewed in Figure 1 , representing the week into the pregnancy

when the respective organ is expected to be first observable. The data regarding

observability of the organs is determined from a statistically significant portion of the

population via ultrasonography or other tests.

25 Fetal organ chart 32 may be used by locating the elevation along ordinate 53

corresponding to the current duration of a woman's pregnancy, hereinafter referred to as the

organ reference elevation. The names of organs 62 contained in the various columns 59

which are positioned at the same or a lower elevation relative to the organ reference elevation

will ordinarily be visible via a sonogram taken during the week into the pregnancy

30 represented by the organ reference elevation.

Fetal anomaly chart 65 is shown in Figure 2 located on the bottom surface 20 of card

14. Fetal anomaly chart 65 may alternatively be printed on a label affixed to bottom surface
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20. Fetal anomaly chart 65 includes an ordinate 68 along which are printed numerals 71

increasing in magnitude in the upward direction as viewed in Figure 2. Each numeral 71

represents the week into the pregnancy of a woman such that the greater the distance of a

point on ordinate 68 from the bottom thereof, the longer the duration of the pregnancy. Fetal

anomaly chart 65 has generally the same vertical orientation as fetal organ chart 32 such that

the respective tops thereof are adjacent to the same edges of card 14. Fetal anomaly chart

65 also has a series of columns 74 each identifying an anatomical system, grouping its related

anomalies 77 which may be present in a fetus. The names of the anomalies 77 are printed

at the elevation of ordinate 68, as viewed in Figure 1, representing the week into the

pregnancy of a woman when the respective anomaly may be first observable via a sonogram.

Fetal anomaly chart 65 may be used by locating the elevation along ordinate 68

corresponding to the current duration of a woman's pregnancy, hereinafter referred to as the

anomaly reference elevation. The names of the anomalies 77 contained in the various

columns 74 which are positioned at the same or a lower elevation relative to the anomaly

reference elevation will ordinarily be visible via a sonogram taken during the week into the

pregnancy represented by the anomaly reference elevation.

In use, gestation period disk 26 of the gestation calculator 23 is rotated as described

above to determine the current week into a woman's pregnancy. Next, the elevation of the

ordinate 53 of fetal organ chart 32 corresponding to the week calculated by gestation

calculator 23 is identified in fetal organ chart 32, i.e., the organ reference elevation.

Locating fetal organ chart 32 adjacent to the gestation calculator 23 results in ordinate 53

being adjacent to gestation calculator 23 thereby facilitating movement of the user's eyes

from calculator 23 to chart 32. After identifying the organ reference elevation, the organs

which are normally visible via a sonogram at the calculated duration of the pregnancy may

be determined. The card 14 may then be flipped over to view fetal anomaly chart 65 on

bottom surface 20. The elevation of ordinate 68 of fetal anomaly chart 65 corresponding to

the week calculated by gestation calculator 23 is identified in the fetal anomaly chart, i.e.,

the anomaly reference elevation. After identifying the anomaly reference elevation, the

anomalies which are normally visible via a sonogram at the calculated moment of the

pregnancy may be determined. Identification of organs and anomalies in a sonogram during

the taking of the sonogram, i.e., in "real time" is thereby facilitated.

The calendar calculator 10 may also include an elongate guide structure (not shown),
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such as a straightedge or ruler, having at least one flat surface for overlaying the regions of

top and bottom surfaces 17, 20 containing fetal organ and anomaly charts 32, 65. The guide

structures overlay respective charts 32, 65 in generally perpendicular orientations relative to

respective ordinates 53, 68. The guide structures are movable relative to top and bottom

surfaces 17, 20 in at least the direction parallel to respective ordinates 53, 68. An example

of connecting the guide structure to card 14 enabling such movement is one or more pins (not

shown) extending from the guide structure into corresponding slots (not shown) formed in

card 14 where the slots are parallel to respective ordinates 53, 68. Other configurations for

connecting the guide to card 14 are possible.

In use such guide structure is positioned so the lower edge thereof coincides with the

reference elevation along respective ordinates 53, 68 corresponding to the week calculated

by gestation calculator 23. The guide structure is thereby positioned above the fetal organs

and/or anomalies 62, 77 which are normally visible via a sonogram after the number of

weeks calculated by the gestation calculator 23. Identification of the portions of fetal organ

and anomaly charts 32, 65 below the reference elevation, corresponding to the week

calculated by gestation calculator 23, is thereby possible without referring back to the

numerals 56, 71 adjacent to ordinates 53, 68 which may in turn require remembering the

week calculated by gestation calculator 23 or referring back thereto. Efficiency and ease of

examining fetal organ and anomaly charts 32, 65 may thereby be improved. The portions

of charts 32, 65 below the reference elevation, corresponding to the week calculated by

gestation calculator 23, is typically of interest to the examining physician since these portions

of charts 32, 65 contain organs and anomalies 62, 77 which if present are normally visible

via a sonogram. The guide structure may be opaque, have windows or be completely

transparent.

The guide structures may be movable by applying a force directly thereto, e.g., by

hand, in the desired direction of movement of the guide structure. The force may be applied

through a mechanical linkage with gestation period disk 26 such that rotation of disk 26 will

produce concomitant movement of the guide structure. Such a linkage may be calibrated to

automatically position either or both guide structures so that the lower edges thereof coincide

with the week into the pregnancy calculated by gestation calculator 23.

An alternative embodiment of the calendar calculator 10 includes a radial window (not

shown) formed in gestation period disk 26 and information on fetal development printed on
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portions of top surface 17 overlain by disk 26. This information on fetal development is

positioned on gestation period disk 26 such that when disk 26 is rotatably positioned to

calculate the current week into a woman's pregnancy, fetal information corresponding to the

calculated week into the pregnancy is displayed through the window of disk 26. When the

information obtainable thereby displayed contains the data of fetal organ and anomaly charts

32, 65, the content of charts 32, 65 thereof may be reduced, or, possibly, one or both charts

32, 65 eliminated entirely. Reductions in the content of charts 32, 65 may reduce the

required size of card 14 allowing card 14 to be circular and concentric with gestation period

disk 26.

In a still further alternative embodiment, calendar calculator 10 may include charts

and/or nomograms of other feto/maternal tests other than the ultrasonography described

above in connection with fetal organ and anomaly charts 32, 65.

In another embodiment, the calendar calculator 10 may include circular charts, such

as those shown in Figures 5 and 6 as fetal organ and anomaly charts 132, 165. These charts

may operate in conjunction with or independent from the gestational period disk 26. Fetal

organ chart 132 includes circles 153 upon which are printed numerals 156, representing

weeks of the pregnancy, where the value of numerals 156 increases in magnitude in a

direction along a radius of the circle formed by the chart 132. Fetal organ chart 132 also

has a series of wedges 159 each containing a system grouping related organs of a fetus. The

names of the organs are printed at the radial distance of circles 153, representing the week

into the pregnancy when the respective organ is expected to be first observable.

Fetal anomaly chart 165 includes circles 168 upon which are printed numerals 171,

representing weeks of the pregnancy, where the value of numerals 171 increases in

magnitude in a direction along a radius of the circle formed by the chart. Fetal anomaly

chart 165 has generally the same orientation as fetal organ chart 132 such that the charts may

be overlaid. Fetal anomaly chart 165 also has a series of wedges 174 each identifying an

anatomical system, grouping related anomalies which may be present in a fetus. The names

of the anomalies are printed at the radial distance of circles 168, representing the week into

the pregnancy of a woman when the respective anomaly may be first observable.

As an additional feature, movable guides (not shown) may be affixed to the circular

charts, where such guides selectively reveal and cover organ names 162 or anomaly names

177, allowing the user of the invention to focus easily on the relevant data. One embodiment
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of the guide would be rotatably affixed at the center of the circular charts.

The calendar calculator 10 may have a plurality of rotatable disks 26 rotatably

connected to card 14, or to each other, where each rotatable disk provides feto-maternal

information as described above. Card 14, with one or more disks 26 attached, may creased

between the disks so that card 14 may be folded in the manner of an accordion to a closed

position where the disks become sandwiched between sections of card 14. Alternatively,

more than one such rotatable disk may be attached to separated sections of card 14 where the

ends of the cards are rotatably connected as at tab 180 such that the cards open in the manner

of a fan.

In another embodiment, the calendar calculator may be implemented in software,

where such software may operate independent from, or in conjunction with, diagnostic aids.

It will be appreciated that the above is merely illustrative of a few embodiments, and

that modifications of detail or assembly such as inner and outer charts/discs rotatably

connected or back to back operated, or disclosing windows of feto-maternal information, or

ruler format or any other formats, can be made without departing from the scope and

principles of the invention.

While certain novel features of this invention have been shown and described, it will

be understood that various omissions, substitutions and changes in the forms and details of

the device illustrated and in its operation can be made by those skilled in the art without

departing from the spirit of the invention.
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